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[ooo4] w^o)^mm\z.^L%, »^^Dl 
^/^xmmizmvT, ^mz^xmmm\z±^ 

V>tf<Q$g8$&&P* R- MeserveybKlJ;£"Spin-poiar 
ized Electron Tunneling" (Physics Reports. Vol. 23 
8,. pp. 214-217) ^$nTB0, SMT?t£ifi5* 1 %7!r 

dtis©i^fi. ioo%cd 

dfl^^^T^, R. Wiesend 
anger ^{CJ: ^"Observation of Vacuum Tunneling of S 
pin-polarized Electrons with the Scanning Tunnelin 
g Microscope" (Physics ReviewLetters. Vol. 65. pag 
e 247 (1 9 9 0^) ) TSj^SJTWS. 

[0005] is %<Dm$m&v^*^&#mz*ii* 

i^MTJif^ T. Mi yazaki^tCcfc^i "Giant Magnetic 
Tunneling Effect in Fe/Al 2 a /Fe Junction" (Journa 
1 of Magnetism and Magnetic Materials. Vol. 139, N 
o. L231 (1 9 9 Sm ) T^§^ntl^ 0 

[0006] ^(DmiZltZ, ^Co-Fe/AhOj 
/Co^T, SMtC*5ViT»Cl 8%O^MrC^ 
#T§MTJ^f^ J. S. MooderabKl<££"Large Ma 
gnetoresistance at Room Temperature in Ferromagnet 
ic Thin Film Tunnel Junctions" (Physics Review Let 
ters. Vol. 74. page 3273 (1 9 9 5^) ) T^$n 

^WK\t2 00X300Mm 2 ©^fcBrffiSte 3 *?^ 
[0 0 0 7] £Lb&>5, ^{C^OT^^fC-K>^ 
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T0tfSE3*vrv*<5o ^inClL/Td T. Miyazakib^ 

"Large Magne tores i stance Effect in 82Ni-Fe/Al- 
Aha/Co Magnetic Tunneling Junction" (Journal of 
Magnetism and Magnetic Materials. Vol. 98. No. L7 

(1991^) ) -ey^snws. u^u&^b. ^ 
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t,\z£r>, ir>x^n#^o MTJo±gum®*^b^ 

iN^-T^o MTJ^^M£^(C^^T^»^^:^^ 
^7 t/^T. ^©M^^M^^^-^tCckOlty^^n 
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[0 0 11] 
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WA*y2 1 0^3 op^tctf > m y^tcifc^n 

[0 0 12] SR9±td3KdcStlS.^— 
^1 0t£. StR9±tCft»Sn«SSl©^-l«Jil 2, 
>— Mil 2_fc©"^>^U— K'38Jaai4Jil4, -x->^ 
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^1 3 4 £*itr<, ^fflM 3 2 uim^iz^vim. 
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[0 0 14] ^8ti, ^-Xtl^^y^ 1 0\ 
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eso. ^8nmONi 8 ,Fei 9 (^tl^tl. M 1 2 . 

i4, i6. i8W^60 ©^y^^t*s cne>*^ 

ON i - Fe/Bl 4CDiitt$BW§Si£U ill 

4fiMn 50 F esoJxZm&Ml 6 ^M\^t^>^— 
htbt»§ 0 ^1 6«^^(Ci:D. 8nm® 
N i -Fe7U-Mttil 8©^fc^£*&nsrr&o 
^{:h>^I#112 0^ lnmM2nm0Al| 
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^2 0 nmOP t (-^n^*TJB3 2. 3 4K3#jfe) © 
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_hS5mMX^>y^3 Ottl 6 OnmOS i 0 2 g& 
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3 0 0nm©Aua>^^ OifitTS. COM 

H^^^^^tTO)! (112, 14. 16. 
1 8. 2 0. 3 2. 3 4) mWMm\Z3=>^Xz/V^} 
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fcmn£:0\, ^if75:^^cD^[pi^S3gM5 0^1 1, 
[0 0 17] MT J^^EU ■ iiMS-fe>xm^MT J 
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(5) ^1 0-422 7 

8 

mmx yv-mrnmm^<m§^-*>vv>m 
€) ftzmnzmtod** t>o^ixtf>-^-r^ 

tmcx¥>ftM<Dn^^^mmzm^'z><> m 
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[0019] TMwm,?y2i op^(D^mmi s<d 

y^OWfcJSr-^Sakfe^&J&^&S. ft+ 1 0 00 
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Mfa<mm&miz£& 0 ^d^^ies^t^ ^9o 

OeWl 6 0Oe©HH^^ ^£-<7)T^mffi£ 
ffl£Jf (iTteb^. MnBoFesoIl 6 £i<D-£m&&\Z 
<fcD#l3££tl£>8 nmON i si Fenll 8) <D%$£\Z 

«fc 4 nm£>N i si Fen ^>^I/— 

3 0 0 OeW3 6 0 O e <Z>^Jc;&(,vc^S*U&, Sf 

1 o©«t-^h mi 1 fc^sns/^— — 
o8xum 2 comt j ^&mmmmwfufe%-ti£ 
mtsnzo ±Mwm<Dm£m&m- 6 o o e 8 

ftwim&momikm&jmi 3ooe^25ooe 

2 OtcBaKU&^^U— hNi - FeJil 4 09^5 

[oo2o] m\3tt^&±c&^®\z^mm 
±mwmmmmt^-xnMB&m me\z^ 
tiz>±ums omrf&mi i> 1 3) \zmmzmm.^ 

k> s 7 u -^aM 1 8 <o^&m&ttfc&tzm& 

^n&l,^%gg%m$figM (the threshold realignmen 
t field) Z.£fitV&te\t\> 
[0 0 2 1] ^OMTJ«at Wt&M\zW& 

R-Dmzv&zzt* fc^xmtbmmz^T, mt 
i ~D(DW,^m%mti ^co^^m^^m^^z^z 

s^^CcfcsMTjjiH 1 aa5Rtfla7#fla) rau m 
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[0 0 2 2] ^U-^f^tT^&fi, 

Z>—-#T*'l>>t£fcm^$:±VZo Co-FeM^^X 
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-^^(^^^> e »7'J-W4ift XU 
-Mltliafifth>^i<h«^Co-Fe 
Jf^/£9, JB©*flBfc&iN i - Fe^0ii^l© 

M»§o Cin^C o - F e-&&Jg<hifci£UT, 

m^(Df^tf)\z C o - F e Mfr b^-So i!M§^i^<£> 
^CDCo-Fe^t^tC^^tl^o ^nf^Fe- 

c o -n i -a-^ i mf-mr^ o ©ib»e— * > t-*w^ 
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tcJ:D 2-^coffl^cD^^^^U^^ttcJ: 
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[0 0 2 4] MTJfi®§ir>^:^l 27!;M^1 3ti, 

T^^^W 7 2 fOti^W^WX 
^•y^lO ft<Z)#J3&I 1 8 «f[^]tWCro < . 

§c ±^P@3IM5 0fWS^nfc^i^4 0fC c fcO. 

^7 ^6^raiB£*^e»n5o i»r-a^ffl©a^^-fe> 
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ai&o, cwaMsism &\z]mTz>m%& ^ 

3&»Ji 1 8 coffiKapi (^Jl 9) a^^ti, 
-%mfeM 7 2 <^fc#ft^frl 7 3 tc¥fr ^fefS^¥ 

fftc^cfc^tc. g& 9 ©W^t g * [ctnl^r ^> z. £ 

[0 0 2 5] «frfe>XffiCDMT JSfma, ±WmM7 

o a*? u — 7 2 o^ift^^-^m® i o^cd 

}&J§ (+/-6 0Oe) ^^a^^To -^^T 
F*J©Ji3«&7 0 (013» 2. 5/im0i, 

i o focDftmmmm 1 8 omurtn i 

9 KgiSK:, ^7 3^fp]iC 12. 5 nmom^^ 

<DmmM^co^i\zr^x. ^-iooe^6oo 
a25oo a\ztm^zfr\zmfiizmxrrz> 0 mm 

»3&^3 5Oe^6-4 0OetCX-f— & 
ifLte2 5 0 0 Qj&>e*g2 2 5 0 QtcSBftT*. 
TJ^m 7'J-W7 2©OT, 5£tC, 
^7 3^tC»5±ai5«ffi7 0©2. 5X12. 5 ju. 

yaffil 1 8 ©^Ifi 1 9fcSlfiK3cBJ7 3^tC& 

[0 0 2 6] gBSa&&^<WSft:Stlfc3>^^hJi* 
^rTSEU&tfigi 2C3MT J#5g«U ■ -fe^R 

^DtX • 5->Zs\Z-3^T, mi 575^2 2 0)7 

aizT, • ya-m^M0T^<^^^\z^-^ o KSJ 

\Z, MT J^X^y^OiTOl^Si^T, m 

\z&vmt>ntz?mfci<'V »i 
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z>o mmv&^mzmmjj&zznzwmwzm 
mrrzzi&z. mwm^zmm^^^r^w^m 2 
ooeMi 0 00 eo^immfjmM^n^o mi<o 

Ml 2U, 0 nm#0JP$<Z)P tteZKD&Mfc 

7?&Z> 0 -£-<£>±t£f3yP£ 4 nm©/*- YD^ (Ni.iF 
eis) ill 4A*J5fe£$n*. £3)g{3j^jfT&D, 

r^D >^ • £*y h^^#^n^i?^ 1 0 nm©M 
n-Fe^Wl 6^25§o ^Utifc^ Mn 
so Fesoll 6^I©4nm©N i -Fell 4, Jfc 
t«£liT^Sn5 8nmOCoI18 ©jSW^JWCT 
-Srt^irr^o ^OPt/Ni-Fe/Mn-Fe 
/CoXPyZU. MTJ?HT®^-XlftX^!y^l 

GP$ 1 nm7i^2 nm) A 1 gj&ifWSnS. Z.CDA 
1 BAt^tC. K5SSBE1 0 OmTo r r RtfS27$&gg 2 5 
W/cm 2 tCT6 0#7S2 4 0#©|BU IfefbStL A 
20 1.0.CD*fiS:h>^H»OT2 0 d^fifcSns. 

;WaaaSIB2 0d^C(C8nm©N in Fei.S, *fcWT2 
0 nm©P t 3>^^ hi 3 4t:<fc^It)n^ 13 

T£> (01 5#jm) 0 

[0027] #cOTjg>— $->xte, v*€ffcS^£#gc 

y?-txjj&}\z%}-DTm^z-&<Th&<, 

v. ^)>>?w±\mmz\L ^v>^mEmf\zhi- 

gpm^x^y^ 3 o UTHfr$ tvrmn\-&£ ^ 
tffmzte, b >*)mmm 2 0 <d\*m<dz nfrT*&±-r 

-To Hi 7tau-> J x h * x^>->;P8 o^ffj^m^nfc 

^<7>«fi»r®0*^-r. »2©US^X h ■ >9 0 
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y#wx us** ■ w-y&n^tdgmmm&TR 
mi 9ti> i/>?^ h * x^-yyjvs otm&kbti 

&e>$mme o (tfmwzs i o,©.xn^u>^c: 

£<> C<£>/ICD/f;$te$Jl 5 0 nm75S2 0 0 nm^ 
£<> 5 U >^tW-^Z^O^tC^M^^ 1 5 Or 

^mmm \zms& nyw v - ^—mmnztiZo c 
$n^ 0 ffi^^T^^is^^ 021^ 

$n^ 0 ±M3^Ji 5 OK* 1 0 0 nuijm 

3 0 0nmOPtT?*D, Z\<Dffim±}ZX/^y#V >^ 

■T^o P t ©#^mr(C. 1 nmCOT i jf 

^ M?umM&m^T&fz.®\zm%znz>» z\<om± 

SSW, ^2 2f£P tJB5 Odifd^Snfe^OSBS© 

fSbDtc. a l , w, ^fJCud^fBH^iUX^ 
[0 0 2 83 ±SE*Dmwm^-lr>tt* * -fe 

Mm<Dnmkfrm£zs\zmtmjj&<vjjfa$:^ 90 0 s 

*^^xy\^^p^-c9 0° lEpersdv i&^D 

[0 0 2 9] A 1 Jf 2 0<Dm2mMi\$%?3$^ 

&< tt> 1 0 0 0 Q£lh*e^^« fl>fflBiiz>>'>0 r * 
#ttt5 0Q7iSl 0 0Q<7)^-— U 
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[0030] ^^eujtt^-fe^v^- ryu^->-3> 
orc^^T, b>*)v&mm2 o\zmmvT.mm 

LA \, Co. Fe-Co££:teN i -Mn- 

^i^fpi-h^^^^^tc. h >^;i#i 2 o fcura^ 

7 [0 0 3 1] 2|^^©MTJ5jH:"ef3U-jBfc5^0>©-«f 

TcMT j miz&^Tm&znt^ 

[0 0 3 2] i;£fi£>£UT. *mi<DMl&\zmVT$XT 
[0 0 3 3] (1) m&t, fflR3&Lt\zmi&2tl*>¥- 

9 «u mw^mmm<m^^wMwm\z 
^a^^u-^f^^^rr^m2CDm^t. mna^m 

mc$i<D¥ffift\z$m^nz>. m&8Bkb>*)i>m£.* 

(2) mm^mm^mmsmmyv-^m^m<D^M 

\m?m~e£>^ MfB (1) ^M<D$m b y*)l&€^ 

(3) mrn&mmmmmm7 ] )-mmffi§<Dim 

oTBffi?asn-5. tre (i) m«b>^^ 

(4) H^^u-^f^coMtB^iTOt^a^ M 

iEf&J^c^ft^j^iiCTr^. ire (1) lEtfccoa 

(5) Hre^a^a^j&wsB^tire^u^^ 

tre^ii^^i^THre^u-^Mi^'r^ 
s^£tt^awft)st6«r, ire (i) wm<m 
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(6) mm&mmmttmis. 

^tf> fflrlE (1) ffitt<z>^b>*;H&§5^. 

(7) MSBIS l (SDU&otgfreStS-btc^JSilc^^u ■ ttSS 

m\tmttEti^ me (6) H^<z>^b>*;W£^ 

To 

(8) 2O0«&Kli*fU ^f^a^^^U -ir 

m&%®jttz>, fmms®mm^ m^m^mm 
cc^^WfT^^. ma (8) f«®BWh>^;WK 

"[^©WJffeffiW] 

[01] £k&9MT j ^oD^ms"e^^o 

[02] »<^mt j 0 2 00 t:-^^#r§i^ 

[^5] ^g^^moi-r^i^^!^>^^ h . 
[06] ^W^Mt^ia^l3>^^ b • fr- 
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[08] m^&m^ b y^)vmm<Dmjff)m-^^m 

[09] E575SBI6^Sn«^ ^©fOT^MT 

[010] 057iM06 K^SnS^yofWSlftM 
T J £ C^Mifc^^^ ^ 
-T0T&£o 

[011] 057^06 iZm^n&P^ 7<Df%£R)f£M 

[012] ^-fe>v->^* T^US— : >3>M\zm& 

[013] mm^>zy>^f- y7Vlr—is3>mKM& 
20 $nfc*^©MT J ti^±WT?^§ 0 

[014] mt jmm^>^>t?m^mmmmg£ri 

[015] g^Sn>^^ b • ;i*rr*¥:E 

[0i6] gss^i^ >^ b - ajx— ;w*^rr5^ps 

^r^t"0T^^o 
[017] gB&£^n>^ b * )V&$CTZ>W& 

[018] aH^fj>^^ b - jus^rrs^aa 
[019] ap.^€j>^^ b - jeJn— jus^rrs^-s 

[02 0] gemSMny?? b - ifr-)V&tr?&m 
[02 1] ISfe^^y^^ h - *-;W£^rr*¥iS 

[022] p^m^m^i^^ b - ji^^rr^s 

£^lT0T&£ o 
BWBBtfJ)!] 

9, 9* ^ 

10, 10' 

5i7 11, 1 1 \ 13 mM£&&M 
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